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L2 1 S LI AND (SIALIC ACID OR NANA OR NEURAMINIC ACID) 

L3 OS N-ACETYLGLUCOSAMINE EPIMERASE -2 

L4 34 S N-ACETYLGLUCOSAMINE EPIMERASE 

L5 22 DUP REM L4 (12 DUPLICATES REMOVED) 

L6 6 S L5 AND (SIALIC ACID OR NANA OR NEURAMINIC ACID) 
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TITLE: GlcNAc 2-epimerase can serve a catabolic role in 

sialic acid metabolism 
AUTHOR: Luchansky S.J. / Yarema K.J.; Takahashi S . ; Bertozzi 

C.R. 

CORPORATE SOURCE: C.R. Bertozzi, Department of Chemistry, University of 

California, Berkeley, CA 94720, United States. 
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(8035-8042), 48 reference(s) 
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LANGUAGE: English 
SUMMARY LANGUAGE: English 
AB Sialic acid is a major determinant of 

carbohydrate -receptor interactions in many systems pertinent to human 
health and disease. N-Acetylmannosamine (ManNAc) is the first committed 
intermediate in the sialic acid biosynthetic pathway; 
thus, the mechanisms that control intracellular ManNAc levels are 
important regulators of sialic acid production. 

UDP-GlcNAc 2-epimerase and GlcNAc 2-epimerase are two enzymes capable of 
generating ManNAc from UDP-GlcNAc and GlcNAc, respectively. Whereas the 
former enzyme has been shown to direct metabolic flux toward 
sialic acid in vivo, the function of the latter enzyme 

is unclear. Here we study the effects of GlcNAc 2-epimerase expression on 
sialic acid production in cells. A key tool we 

developed for this study is a cell -permeable , small molecule inhibitor of 

GlcNAc 2-epimerase designed based on mechanistic principles. Our results 

indicate that, unlike UDP-GlcNAc 2-epimerase, which promotes biosynthesis 

of sialic acid, GlcNAc 2-epimerase can serve a 

catabolic role, diverting metabolic flux away from the sialic 

acid pathway. 
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Proceedings of the National Academy of Sciences of the 
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National Academy of Sciences 
Journal 
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Anal, of the 1683, 333 -nt sequence of the pSymB megaplasmid from the 
symbiotic N2 -fixing bacterium Sinorhizobium meliloti revealed that the 
replicon has a high gene d. with a total of 1570 protein-coding regions, 
with few insertion elements and regions duplicated elsewhere in the 
genome. The only copies of an essential arg-tRNA gene and the minCDE 
genes are located on pSymB . Almost 2 0% of the pSymB sequence carries 
genes encoding solute uptake systems, most of which were of the 
ATP-binding cassette family. Many previously unsuspected genes involved 
in polysaccharide biosynthesis were identified and these, together with 
the two known distinct exopolysaccharide synthesis gene clusters, show 
that 14% of the pSymB sequence is dedicated to polysaccharide synthesis. 
Other recognizable gene clusters include many involved in catabolic 
activities such as protocatechuate utilization and phosphonate degrdn. 
The functions of these genes are consistent with the notion that pSymB 
plays a major role in the saprophytic competence of the bacteria in the 
soil environment. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention provides the sequencing of the entire genome of 

Haemophilus influenzae Rd, SEQ ID NO:l. The present invention further 
provides the sequence information stored on computer readable media, and 
computer-based systems and methods which facilitate its use. In addition 
to the entire genomic sequence, the present invention identifies over 
1700 protein encoding fragments of the genome and identifies, by 
position relative to a unique Not I restriction endonuclease site, any 
regulatory elements which modulate the expression of the protein 
encoding fragments of the Haemophilus genome. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The invention relates to a process for the production of cytidine 

5 ' -monophosphosialic acids which comprises reacting a sialic 
acid with cytidine 5 ' -triphosphate in the presence of a cell 
extract of a naturally occurring microorganism having cytidine 
5 ' -monophospho-N-acetylneuraminic acid synthetase activity, the extract 
optionally having been subjected to one purification step. 
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AUTHOR(S): Campbell, Robert E . ; Mosimann, Steven C; Tanner, Martin E. 

[Reprint author] ; Strynadka, Natalie C. J. 

CORPORATE SOURCE: Department of Chemistry, University of British Columbia, 

Vancouver, British Columbia, V6T 1Z1, Canada 
mtanner@chem.ubc . ca; natalie@byron.biochem.ubc . ca 

SOURCE: Biochemistry, (December 12, 2000) Vol. 39, No. 49, pp. 

14993-15001. print. 
CODEN: BICHAW. ISSN: 0006-2960. 

DOCUMENT TYPE: Article 

LANGUAGE: English 

ENTRY DATE: Entered STN: 24 Jan 2001 

Last Updated on STN: 12 Feb 2002 

AB Bacterial UDP-N-acetylglucosamine 2-epimerase catalyze the reversible 

epimerization at C-2 of UDP-N-acetylglucosamine (UDP-GlcNAc) and thereby 
provides bacteria with UDP-N-acetylmannosamine (UDP-ManNAc) , the activated 
donor of ManNAc residues. ManNAc is critical for several processes in 
bacteria, including formation of the antiphagocytic capsular 
polysaccharide of pathogens such as Streptococcus pneumoniae types 19F and 
19A. We have determined the X-ray structure (2.5 ANG) of UDP-GlcNAc 
2-epimerase with bound UDP and identified a previously unsuspected 
structural homology with the enzymes glycogen phosphorylase and T4 phage 
beta-glucosyltransf erase . The relationship to these phosphoglycosyl 
transferases is very intriguing in terms of possible similarities in the 
catalytic mechanisms. Specifically, this observation is consistent with 
the proposal that the UDP-GlcNAc 2 -epimerase -catalyzed elimination and 
re-addition of UDP to the glycal intermediate may proceed through a 
transition state with significant oxocarbenium ion-like character. The 
homodimeric epimerase is composed of two similar alpha/beta/alpha sandwich 
domains with the active site located in the deep cleft at the domain 
interface. Comparison of the multiple copies in the asymmetric unit has 
revealed that the epimerase can undergo a lOdegree interdomain rotation 
that is implicated in the regulatory mechanism. A structure -based 
sequence alignment has identified several basic residues in the active 
site that may be involved in the proton transfer at C-2 or stabilization 
of the proposed oxocarbenium ion-like transition state. This insight into 
the structure of the bacterial epimerase is applicable to the homologous 
N-terminal domain of the bifunctional mammalian UDP-GlcNAc "hydrolyzing" 
2 -epimerase/ManNAc kinase that catalyzes the rate-determining step in the 
sialic acid biosynthetic pathway. 
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TITLE: GlcNAc 2 -epimerase can serve a catabolic role in 

sialic acid metabolism 
AUTHOR: Luchansky S.J.; Yarema K.J.; Takahashi S.; Bertozzi 

C.R. 

CORPORATE SOURCE: C.R. Bertozzi, Department of Chemistry, University of 

California, Berkeley, CA 94720, United States. 



E-mail : bertozzi@cchem . berkeley . edu 
SOURCE: Journal of Biological Chemistry, (07 MAR 2003), 278/10 

(8035-8042), 48 reference(s) 
CODEN: JBCHA3 ISSN: 0021-9258 
DOCUMENT TYPE: Journal; Article 

COUNTRY: United States 

LANGUAGE: English 
SUMMARY LANGUAGE: English 
AB Sialic acid is a major determinant of 

carbohydrate -receptor interactions in many systems pertinent to human 
health and disease. N-Acetylmannosamine (ManNAc) is the first committed 
intermediate in the sialic acid biosynthetic pathway; 
thus, the mechanisms that control intracellular ManNAc levels are 
important regulators of sialic acid production. 

UDP-GlcNAc 2-epimerase and GlcNAc 2-epimerase are two enzymes capable of 
generating ManNAc from UDP-GlcNAc and GlcNAc, respectively. Whereas the 
former enzyme has been shown to direct metabolic flux toward 
sialic acid in vivo, the function of the latter enzyme 

is unclear. Here we study the effects of GlcNAc 2-epimerase expression on 
sialic acid production in cells. A key tool we 

developed for this study is a cell-permeable, small molecule inhibitor of 

GlcNAc 2-epimerase designed based on mechanistic principles. Our results 

indicate that, unlike UDP-GlcNAc 2-epimerase, which promotes biosynthesis 

of sialic acid, GlcNAc 2-epimerase can serve a 

catabolic role, diverting metabolic flux away from the sialic 

acid pathway. 
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CORPORATE SOURCE: University of Bristol Department of Medicine 
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SOURCE: Biochemical Journal, (1985), 226/1 (163-174) 

CODEN: BIJOAK 
DOCUMENT TYPE: Journal; Article 
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LANGUAGE: English 

AB The activities of ten enzymes involved in sialic acid 

metabolism were measured in colonic mucosal cells from rats and compared 
with those in liver. A methodology was devised that enabled all ten 
enzyme activities to be evaluated in a single rat colon preparation. 
Enzyme assays with radioactively labelled substrates were developed for 
maximum sensitivity, and the identification of substrates and products 
was carefully checked to assess the contribution of contaminants to 
enzyme reactions with low activity. The activities of most enzymes 
involved in the biosynthesis of N-acetyl -D -neuraminic 
acid (NeuAc) from UDP-N-acetyl -D-glucosamine were found to be 
more than 20 -fold lower than those in liver. The activities of CMP-NeuAc 
synthase, N-acetyl -D-glucosamine 2-epimerase, N-acetyl -D-glucosamine 
kinase, sialyltransf erase and sialidase were similar to or 2-4-fold lower 
than in liver. The biosynthesis of NeuAc via its 9-phosphate was 
demonstrated in the 100,000 g supernatant of colonic-cell homogenates by 
enzymic assay and precursor experiments with N- 

acetyl . cents .. sup . 1 . sup . 4C ! -mannosamine . No alternative route for NeuAc 
formation could be detected. The 100,000 g supernatant fractions of 
liver, kidney and colonic mucosal cells utilized N- 
acetyl . cents .. sup . 1 . sup . 4C ! mannosamine with differing efficiencies. 
Radioactive products identified as sialic acid 

biosynthetic intermediates amounted to 4 9%, 0.04% and 5.6% of added 
precursor in liver, kidney and colon respectively. Catabolism of labelled 
precursor to non-hexosamine products was high in kidney and colonic 



mucosal-cell fractions. 
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